Adsorption-partition switching of retention mechanism in ice chromatography with NaCl-doped water-ice.
A liquid phase is coexistent with water-ice prepared from a brine solution at any temperature above the eutectic point of the system. Ice chromatographic measurements have provided information on the liquid phase in an ice particle prepared from NaCl. The growth of the liquid phase causes the alternation of the dominant separation mechanism from the adsorption on the ice surface to the partition into the liquid phase, resulting in an increase in the retention of a water-soluble probe. When the liquid phase is developed, the retention is well explained by the partition coefficient determined with bulk solvents, suggesting that all of the liquid pools in a water-ice particle are connected to each other. In contrast, only a part of the liquid pools act as a stationary phase when the volume of the liquid phase is small. A model, which assumes the homogenous distribution of a salt in an ice particle and spherical shapes of a liquid pool, has allowed the estimation of its size.